A prospective study of 50 consecutive patients undergoing cardiac valve replacement was designed to determiine the incidenice, types, and predisposing factors to postoperative arrhythmias. Patients were monitored continuously for the first 7 days following surgery.
D URING THE PAST decade, cardiac valve replacement has become a standard surgical procedure for the treatment of certain patients with valvular heart disease. The medical complications followinig valve replacement have been assessed by numerous investigators.'-'-In these studies arrhythmias have been found to be one of the most common complications and their incidence has varied from 8 to 30%.
Postoperative arrhythmias
In most of these reports the incideince of arrhythmias has been determined by retrospective review of cases, and the clinical significance of the arrhythmias has niot been clearly delinieated. Furthermore, few investigators have analyzed the types of postoperative arrhythmias with respect to predisposing factors.
In order to define more precisely the inicidence, types, predisposing factors, and clinical significance of arrhythmias occurring after valve replacement, a prospective study was undertaken in 50 consecutive patients.
Methods
For the first 7 days following cardiac valve replacement, 50 patients (16 men and 34 women) were monitored continuously bv a bedside electrocardiographic monitor. The patienits rainged in age from 30 to 74 years (median 54); 19 patients were under 50 years of age; 17
Circulation, Volume XLV, Ma)i 1972 Of the 50 patients, 37 (74%) experienced one or more episodes of arrhythmia in the first Treatment of the arrhythmias encountered during the course of this study was entirely dependent upon the patient's overall clinical status. Whenever an arrhythmia was detected, the presence of extracardiae causes (hypo-or hyperkalemia, hypovolemia, ventilatory problems, malpositioned monitoring lines) were evaluated, and in many cases correction of these factors obviated the need for specific antiarrhythmic therapy.
The most common arrhythmias (atrial fibrillation and atrial flutter) were treated with supplemental digoxin, using the ventricular rate as a guide. Whenever nodal rhythm occurred, digoxin was withheld, and the need for supplemental potassium was assessed. No other treatment was required for this arrhythmia in this series of patients.
Of the conduction abnormalities, first-degree heart block and right or left bundle-branch block required no therapy. Third-degree heart block was treated with ventricular pacing via epicardial pacing electrodes that had been placed at the time of surgery. One patient required a permanent pacemaker due to the persistance of third-degree block.
clrculation, Volume XLV, May 1972 Four patients died during hospitalization, resulting in a hospital mortality of 8%. None of the four deaths was secondary to an arrhythmia. Two patients died of persistent hemorrhage, one of a myocardial infarction and low cardiac output syndrome, and one of uremia and hepatic failure.
Discussion
The most striking finding of this study was the very high incidence of arrhythmias (74%) developing within the first week following valve replacement. In sharp contrast to this high incidence of arrhythmias was the fact that no patient died of a primary arrhythmia. This seemingly paradoxical observation is reminiscent of the experience reported by Lown13 with respect to the incidence and significance of arrhythmias occurring in a coronary care unit. Lown reported that careful monitoring of patients during the acute phase of myocardial infarction revealed a previously unsuspected high incidence of arrhythmias. Despite this, the incidence of death due to an arrhythmia was reduced by early recognition and prompt treatment. We believe that a similar explanation may be applicable to the findings of the present study.
This study demonstrated that the most common arrhythmias following valve replacement are supraventricular and that 77% occurred within the first 48 hours postoperatively. This finding is similar to that of Williams2 who reported that eight of 11 episodes of atrial fibrillation occurred within the first 3 postoperative days.
Atrial fibrillation, the most common specffic arrhythmia to occur, did not present a major problem, since ventricular rates were relatively slow ( < 140 beats/min) requiring only supplementary digoxin. This, no doubt, is the result of the fact that 48 of the 50 patients received digitalis preparations preoperatively.
Complete heart block also occurred early; all six episodes occurred within 48 hours of surgery. In one patient, the block remained, requiring a permanent pacemaker; in four, temporary pacing was required; and, in one, digitalis toxicity was suspected and following discontinuance of digitalis the block subsided. Only two of the episodes of heart block occurred after aortic valve replacement, three after mitral valve replacement, and one after mitral and tricuspid valve replacement. In contrast to earlier reports in the mid-1960's by Gannon3 and Ross,'2 the incidence of permanent heart block following aortic valve replacement is decreasing, reflecting improved surgical technic. The use of temporary epicardial leads implanted at the time of surgery has greatly facilitated the management of this arrhythmia.
The fact that the vast majority of these patients had been digitalized prior to admission obviated a comparison between digitalized and undigitalized patients. Therefore, the results of this study do not permit us to draw any conclusions as to the advantages or disadvantages of prophylactic digitalization prior to cardiac surgery. However, the fact that there were no deaths due to an arrhythmia, and that there was a low incidence of arrhythmias that might be related to digitalis, lends some support to the thesis that digitalization prior to cardiac surgery is appropriate. '4 Careful evaluation of 25 preoperative factors revealed only two (previous cardiac surgery and elevated BUN) which were related to the occurrence of postoperative arrhythmias. This study, therefore, failed to define clearly a profile of factors which predispose to postoperative arrhythmias.
We conclude that, although the frequency of cardiac arrhythmias is very high after valve replacement, their significance can be minimized by early recognition and prompt, appropriate therapy.
